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SECTION I.—AEROLOGY.

SOLAR AND SKY RADIATION MEASUREMENTS DURING
AUGUST, 1918.

By HerBeErr H. KimmBaLL, Professor of Meteorology.

TABLE 1.—Solar radiation intensities dufing August, 1918—Contd.
Madison, Wis.

Sun’s zenith distance.
[Dated: Weather Bureau, Washington, D. C., Oct. 2, 1018.] .
For a description of instrumental exposures, and an D 0.0° | 48.3% | 60.0° | 66.5% | 70.7° | 7.0° | 75.7° | 77.4° | 78.7° | 79.8°
P . ate. N I
account of the methods of obtaining and reducing the
measurements, the reader is referred to the Review for Alr mass.
January, 1918, 46:2.
1.0 1.5 . 2.0 2.5 3.0 3.5 4.0 4.5 5.0 | 5.5

The monthly means and departures from normal values
given in Table 1 show that direct solar radiation averaged
above normal at Washington, D. C., and Lincoln, Nebr.,
very close to normal at Santa Fe, N. Mex., and slightly
below normal at Madison, Wis.

Morning measurements made at Madison after the

26th have not been included, as a defect in the pyrheli- Monthly

ometer leads was discovered later that cast dougﬁxpon Deparrure | 0| MO (8] 81 0I0) QB GE et

the accuracy of the morning readi after that date.  fommal o |—0.0t |—0.02 |—0.15 |~0.15 |~0.08 |~0.12 |—0.08 |—0.18 |...... oo ...

For the reason given in connection v‘;:%ls\ the July report, k.

less than the usual number of readings were obtained at ™ 5-—--|:iroi) b0 i | e | el | e | ok | o | 0w 6%

Lincoln during the current month. Monthly 18 et 160 Lo \ J P
Table 3 shows only unimportant departures from the pepariure| (1 15) (1 16) [(1-08) {{1.0) (0.54) 1(0.87) 10.82) (0.77) 1(0.73)

normal for the month at Madison, and deficiencies of  [om37™| 40,03 |40.14 |[40.13 |40.16 |+-0.14 [+0.07 |+0.06 [+0.16 |+-0.03

about 3 per cent at Washington and Lincoln.

Skylight polarization measurements at Washington on
four days give a mean of 5’gdl)er cent with a maximum of
62 per cent on the 23d. Measurements at Madison on
eight days give a mean of 62 per cent with a maximum of
71 per cent on the 31st. These readings are slightly above
the average for the respective stations.

means
e . . . Departure
TaBLE 1.—Solar radiation intensities during August, 1918. from 4-year
normal. ...|+0. 10 {40.02 40.02 |4-0.09 (+0.10 |40.07 |40.05 [+0.05 |.......[......
[Gram-calories per minute per square centimeter of normal surface.}
i | ve | e 6| 00| 0.88 | 080
Washington,D.C. T 100| 080 ... 0.68| 0.5 | 0.51| 0.44 | 0.40 | 0.37
110} 1,00 |ecaeace]eenvacfonncncsfooncene|acnann
Sun’s zenith distance. means (1.14)] 0.92 | (0.80)] (0.74)| 0.67 | 0.62 | 0.58
Departure
from 4-
0.0° | 48.3° | 60.0° | 66.5° | 70.7° | 73.6° | 75.7° | 77.4° | 78.7° | 79.8° normal. ... |....... —0.02 |+0.02 |+0.12 |:0.00 (—0.05 [—0.03 |—0.07 }—0.10 |—0.11
Date,
Air mass. Santa Fe, N. Mex.

0.90
- B ; 67| bt %
Monthly kb it B A R T A T
means.....| 1.24 | L.15]| 0.96| 0.86 | 0.78 | (0.54)| (0.30)| (0.45)|.......|...... ...
Departure T I S e e TS P
mmlol.yw 0. 00 . M onsg-li .l;. i ’ ’ i
normal..... +0. +0.08 |40.06 (40.04 |+0.04 |[—0.10 (—0.04 [—0.08 |.......[...... means..... 1.40| 1.31| 21| t.10] rez2| 0.97
D:part;_ues
Tom
a LR 1) 4| o087] 080y 0.74) 0.6 )...... normal....[—9.02 |—9.01 [—0.01 (—0.04 (~0.05 |—0.04 |—0.02 |0.04 |—0.07 |......
Monthly P,

e wenu|onacana (1.19)| (1.16)| (1.07)| (0.98); (0.87)| (0.80); (0.74)| (0.68)|...... Aug.19......[eaamaen L40 feereaoc]acanencfencaans |1 N P s s P
Departures b, T . 1. 132 L2¢4| 1.16) L10| 104 0.99(|.......1......
from 10-year Monthly
normal.....|....... +0.10 |40.19 |4+0.22 {40.21 |4-0.21 |-+0.21 |--0.21 |+0.14 |......  means.....|....... (1.42)| (1.32)| (1.24)| (1.16)] (1.10)] (1.04)| (0.99)|.......]......




Avagusr, 1918.

TasLe 2,—Vapor pressures at pyrheliometric stations on days when solar
radiation intensities were measured.

‘Washington, D, C. Madison, Wis. Lincoln, Nebr. Santa Fe, N. Mex,
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TaBLE 3.—Daily totals and departures of solar and sky radiation during
August, 1918.

[Gram-calories per square centimeter of horizontal surface.}

: Departures from Excess or deficiency
Daily totals. normal. since first of month.
Day of month. ’
Wash-| Madi-| Lin- |28 | Madt-| Lin- || W25 | Mags | Lin-
ton, | Son. [ ecotm. ([ so0" 1 son. coln, ton, | Som. | coln.
cal, cal. | cal, cal. . | cal.
-~ 3| — 50 115 ||— 31— 50 115
— 15 72 94 |— 18 22 200
- 4 102 9 (|— 22 124 305
—166 | —183 135 ||— 188 | — 59 440
63 28 88 ||— 125 ( — 31 528
56 124 48 ||— 93 576
2 27 | —304 {|— 67 120 272
65 | — 84 | —222 |[— 2 36
- b 81 | —208 (|— 117 | —156
—169 21 65 |[— 176 138 — 91
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....................... — 191 | —367 | —453
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12 —
- 70 152 | —396
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VOLCANIC ERUPTIONS AND SOLAR RADIATION
INTENSITIES.

By Hersert H. KmBaLL, Professor of Meteorology.
[Dated: Washington, D. C., Sept. 13, 1918.]

In previous papers' curves have been presented
showing variations in the annual mean values of solar
radiation intensity at a few stations, for the period 1883-
1912. These have been quoted by different writers,?

1 Kimball, Herbert H. Bulletin of thoe Mount Weather Observatory, 3:111; 5:301.
2 Humphre W. J. Voleanic dust and other factors in the production of ¢limatic
chanom ges, an 2‘1&{4 possible relation to the ice ages. Bulletin of the Mount Weather
t A .
Abbot, ‘(,,'l:yb. & Fowle, F. E. Volcanoes and climate. Annals of the Astrophysical
Observatory of the Smithsonian Institution, 3:211-229.
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and it now seems advisable to bring them up to date,
since the last curve published ends In the midst of the
depression of 191213, following the eruption of Katmai
Voleano, Alaska, in June, 1912,

In Table 1 there is given for each station the month
and year of the beghnning and ending, and reference to a
footnote gives the character, of the gata utilized in con-
structing this new curve. The data for some of the
stations is not complete. Ior example, at Simla, India,
radiation measurements are rarely obtained in July or
August. At Mount Weather, Va., the records were frag-
mentarfy until May, 1911, and the same is true of the early

art of the records at Madison, Wis., and Santa Fe,

. Mex. The records of these two latter stations were
not employed previous to 1914, except in determining
the monthly normals for these stations.

TaBLe 1.—Duration and characler of solar radiation inlensity records.
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X=monthly means of noon solar radiation intensities.

-+=monthly maxima of solar radiation intensities.

(O=monthly means of solar radiation intensities with the sun at zenith distance 60°.

(O)=data inclosed in curves employed only in completing the monthly normals of
the respective stations.

For stations in the United States the monthly normal
has been obtained by dividing the sum of all the radiation
intensities measured in the months of a Eiven name by
the total number of measurements. For the other
stations it has been necessary to take the average of the
monthly means for the monthly normal.

The monthly means or the monthly maxima for each
station have next been expressed as a percentage of either
the monthly normal or the average monthly values, and
the mean of the percentages for all the stations deter-
mined for each month. These monthly means have been
smoothed by the formula at2o+e 24b te
for the month in question, and ¢ and ¢ are the means
for the preceding and following months, respectively.

, Where b is the mean



